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Documentation Release Date: January 27,1998 

5.5.13. DS-OIDS-1 Terminal Factor 
Definition: The relative terminal investment per DS-0, between the DS-1 and DS-0 levels. 

Default Value: 

Support: The computed ratio for investment per DS-0 when provided in a DS-0 level signal, to per DS-0 
investment when provided in a DS-1 level signal, based on transmission terminal investments (see 4.4.1 for 
terminal investments). 

Support: The computed ratio for investment per DS-0 when provided in a DS-1 level signal, to per DS-0 
investment when provided in a DS-3 level signal, based on transmission terminal investments (i.e., 4.4.1). 

5.5.15. Average Lines per Business Location 
Definition: The average number of business lines per business location, used to calculate NID and &O!J 
cost. This parameter should be set the same as 2.2.5. 

Support: {NOTE: The discussion in Section 2.2.5. [Distribution] is reproduced herefor ease of use.) 

The number of lines per business location estimated by HA1 is based on data in the I995 Common Carrier 
Statistics and the 1995 Statistical Abstract of the United States. 
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5.5.16. Average Trunk Utilization 
Definition: The 24 hour average utilization of an interoffice trunk 

Default Value: 

Support: AT&T Capacity Cost Study.” 

53 Blake, et al., “‘A Study ofAT&TS Competitors’ Capacity to Absorb Rapid Demand 
Growth’: p.4. 
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6. EXCAVATION AND RESTORATION 
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I 
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6.1. UNDERGROUND EXCAVATION 
Definition: The cost per foot to dig a trench in comection with building an underground conduit system to 
facilitate the placement of underground cables. Cutting the surface, placing the 4” PVC conduit pipes, 
backfilling the trench with appropriately screened till, and restoring surface conditions is covered in the 
following section titled, “Underground Restoration Cost per Foot”. These two sections do not include the 
material cost of the PVC conduit pipe, which is covered under “Conduit Material Investment per foot”, and 
is affected by the number of cables placed in a conduit run, and the number of “Spare tubes per Route.” 

Default Values: 

200650 1 52% I ml0 1 45% 1 $3.00 1 3% 1 $5.00 

650-850 I 52% I $145 I 45% I a.00 I a% I 85.00 

850-2550 50% 1 $2.15 1 45% 1 $3.00 1 5% 1 $5.00 

2550-5.000 I 35% I $215 I 55% I $3.00 I 10% I $5.00 

y.0;; 1 23% 1 S6.00 1 6l% 1 $20.00 1 10% 1 $10.00 

10,000+ 15% 1 $6.00 1 12% I $30.00 1 12% I $18.00 

MO~~CgORX~~~T~nglstbefncUon~~a~sa~~cgn~ 
5olmoo%&Trona% 

Support: See discussion in Section 6.2. 

6.2. UNDERGROUND RESTORATION 
Definition: The cost per foot to cut the surface, place the 4” PVC conduit pipes, ba&fill the trench with 
appropriately screened till, and restore surface conditions. Digging a trench in connection with building an 
underground conduit system to facilitate the placement of underground cables is covered in tix preceding 
section titled, “Underground Excavation Cost per Foot”. These two sections do not include the material 
cost of the PVC conduit pipe, which is covered under “Conduit Material Investment per foot”, and is 
affected by the number of cables placed in a conduit run, and the number of “Spare tubes per Route.” 
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Default Values: 

M0Iekwuoa Kf4u#i 
SOUX 

S35.0 16% S361 6% $1.0 B 
0 0 0 

IleB8~ff~~~cu~~f~aflanu~# 

5 

t 
S6.1 65% 

5 

SO.1 75% 
6 

96.1 t 65% 

I t 
513.06 1 fU% 1 Sll.6 

Support: The costs reflect a mixture of different types of placement activities. 

Note: Use of underground conduit structure for distribution should be infrequent, especially in the lower 
density zones. Although use of conduit for distribution cable in lower density zones is not expected, 
default prices are shown, should a user elect to change parameters for percent underground, aerial, and 
buried structure allowed by the HM 5.0a model structure. 

Excavation and restoral costs are significantly higher in the two highest density zmes to care for working 
within congested subsurface facility conditions, handling trafEc coniml, work hour restrictions, concrete 
encasement of ducts, and atypical trench depths. 

A compound weighted cost for conduit excavation, placement and restoral can be calculated by 
multiplying the individual columns shown above and in the immediately preceding section, “Underground 
Excavation Costs per Foot”. Performing such calculations using the default values shown would provide 
the following composite costs by density zone. 
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Documentation Release Date: January 27, 1998 

The percentages for Underground Excavation Costs total to lOO%, for Restoration (Asphalt + Concrete + 
Sod + Simple Backfill) total to lOO%, and for Conduit Placement & Stabilization total to lOO%, since each 
is a discrete function. 

5-160 510.29 

100-260 $10.29 

I 260-656 I ma5 I 

650856 $11.66 

656-2556 Sl6dO 

25504606 ) SZl.66 

5.660-16.060 1 S56.10 

r-~~ 16,060+ 1 S76.60 1 

Costs for various tienching methods were estimated by a team of experienced outside plant experts. 
Additional information was obtained from printed resourcesy. Still other information was provided by 
several contractors who routinely perform excavation, conduit, and manhole placement work for telephone 
companies. Results of those inquiries are revealed in the following charts. Note that this survey 
demonstrates that costs do not vary significantly between buried placements at 24” underground versus 36” 
underground. Therefore the HA1 Model assumes an average placement depth ranging from 24” to 36”, 
averaging 30”. 

Conduit placement cost is essentially the same, whether the conduit is used to house distribution cable, 
feeder cable, interoffice cable, or other telecommunication carrier cable, including CATV. 

‘4 Martin D. Kiley and Marques Allyn, eds., 1997 National Construction Estimator 45th 
Edition, pp. 12-15. 
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Normal Trenching in Dirt with Backfill 

$20.00 

g $12.00 

% 

j $6.00 

Trenching in Pavement with Restoral 

$140.00 

$120.00 ~. 

$100.00 

1 $60.00 

i 

3 $60.00 
0 

$40.00 

$20.00 

$0.00 T 
Metro 24” Metro 36 
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Documentation Release Date: January 27, 1998 

6.3. BURIED EXCAVATION 
Definition: The cost per foot to dig a trench to allow buried placement of cables, or the plowing of one or 
more cables into the earth using a single or multiple sheath plow. 

Default Values: 

16.000+ 

I 6'h I ";: I 54%i 

S6.00 1 16% 1 S2;O 1 6% 

Sly 1 25% 1 S3: 1 10% 

S5.66 6% 

S5.60 0% 

s5.00 0% 

s5.00 3% 

S5.60 b% 

lhW&#PfOW~ 
0 1 16 

OackBoedKRMtl 

Support: See discussion in Section 6.4 

6.4. BURIED INSTALLATION AND RESTORATION 
Definition: The cost per foot to push pipe under pavement , or the costs per foot to cut the surface, place 
cable in a trench, backfill the trench with appropriately screened fill, and restore surface conditions. 
Digging a trench in connection with placing buried cable is covered in the preceding section titled, “Buried 
Excavation Cost per Feat”. 
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Documentation Release Date: January 27,199s 

Support: 
The costs reflect a mixture of different types of placement activities. 

Excavation and restoral costs are significantly higher in the two highest density zones to care for working 
within congested subsurface facility conditions, handling traffic control, work how restrictions, and 
atypical trench depths. 

A compound weighted cost for conduit excavation, placement and restoral can be calculated by 
multiplying the individual columns shown above and in the immediately preceding section, “Buried 
Excavation Costs per Foot”. Performing such calculations using the default values shown would provide 
the following composite costs by density zone. 
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Costs for various excavation methods were estimated by a team of experienced outside plant experts. 
Additional information was obtained from printed resou~ces~~. Still other information was provided by 
several co&actors who routinely perform excavation, conduit, and manhole placement work for telephone 
companies. Results of those inquiries are revealed in the following charts. Note that this survey 
demonstrates that costs do not vary significantly between buried placements at 24” underground vemw 36” 
underground. Therefore the HAI Model assumes an average placement depth ranging from 24” to 36”, 
averaging 30”. 

Plow Cable 

Rural 24” Rural 36” Suburban 24” Suburban 36 

” Martin D. Kiley and Marques Ally& eds., 1997 National Construction Estimator 45th 
Edition, pp. 12-15. 

HM S.Oa Inputs Portfolio Page 133 



I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Documentation Release Date: January 27, 1998 

Normal Trenching in Dirt with Backfill 

$20.00 

$16.00 

8 $12.00 

$ 

jj $6.00 

Trenching in Pavement with Restoral 

580.00 

$0.00 I 

Metro or City 24’ Metro or City 36” 
depth depth 
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6.5. SURFACE TEXTURE MULTIPLIER 

Definition: The increase in placement cost attributable to the soil condition in a main cluster and its 
associated outlier clusters, expressed as a multiplier of a fraction of all buried or underground stmchm 
excavation components in the clusters. The multiplier appears in the “Effect” column, and the fraction 
appears in the “Fraction of Cluster Affected” column. The surface conditions are determined from the CBG 
to which the clusters belong. The table lists effecrs in alphabetical order by Texture Code. 

Default Values: 

1.00 BY-LS 
1.00 BY-SIC1 
1.00 BY-S1 
1.10 BW 
l.10 BW-FSL 
l.10 BW-1 
llsl an 

iBY- 

IuldeN 
IllruldatvCoaKsSand 

JL FlneSr~dVLorm 
IBouldeNLLoam 

-rloam 
fas~iwcIauo3m 

er~aSand~Loam 
BN BOUldSN 

IdefY 8 baiw 
r-u 
Ml 
IS1 

I 
-__ 
Loo I I.30 IBVH kmrtmsl 
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I 
1.00 I 1.20 plU-CL 

I ICltu-FE1 Clbhl~ L FlP8 satm ham 

obkN 

_r__________. - 
I8lNR 
.-...--- 

R 
l-4 Loam 

lw~L0am z=l rdu Loam 
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I 
-__ 
l.00 I -.-- 

_.... -.- 
1.00 IDE 

-. rSilh11arm I 

100 1.00 IF6 
lllll I 1111 IR 

I 

""" I .."" I 
100 1.00 IL [Fl 
Loo I l.10 IFL-FSL IFhmmvakmr a 

I too I 1.00 IF11 lAalfiY4k 

I 
-__ 
100 I ui IFLU IYSNFI 
1.00 
l.00 
1.00 
1.06 

l.10 
1.10 
1.10 
1.10 

Flu4001 
FLY-1 
FLII-SICL 
FLILRL 

1 
, _ la!.. 
61~Fla6~~C~a1f~San~Loam 
q~~FhevrLarrn 

Vcryrlagl 
YIN UIllN L 611 

I 
.._- 
1.00 I l.10 IFln IEmn 

1.00 
1.00 
1.06 
1.00 

1.00 En Envslly 
1.00 EM I 
1.00 WI-61 
1.00 fill-El 

~nrclayloam 
IUOI L s~iol Loam 

I ..-- .._ J 1664l ~6rauel&SanltyL~am 
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1.00 1.00 ERV-COS Usr$rauelNacaarsasan~I 
1.00 1.00 GRU-COSl ~e~6rauallyrcaanaR~n~L~3rn I 
too 1.00 PBY-FSL YaN6rauellyst111~ 
LOO 1.00 6RY-l Ya~6rausllurLaa~ 

H I LOO I 1.00 I~RYICO~ IYSN 6rauslirLaamyCoarsa 

1.00 
1.00 
1.00 
1.00 

1.00 fRU-Sl Va~6raually~Sa 
1.00 6RWlFS UaN6raualNSYONFlnasanII 
1.00 6RwwSL ~ON6raualNS~aN~PaSafldY~OWll 
1.10 enr Wamalu6rauall~ _.-_ 

1.00 I --- l.10 IERXCL ~Extremaly6rausli~aCaaraaLoam 
1.00 I l.10 ICIIII-cos kxtramsly6ri \ nuall~aCaariiSand 
1.00 1.10 66K-cost Extrtmaly6raualNacaatsaSandyLoam 
LOO 1.10 6RK-FSL ~amaly6rau8IIurFInnSand Llam 
100 110 6RH-1 FxtramaN6rauaay~roam 
100 110 6RH-LCIS Euuamalu6rauallurLoanyCaarra 

Id 
.._- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

-._ 
l.10 CRK-LS Exlremaly6rauall~rLaamiSar~ 
1.10 6RK-S Entramal~6raueIN~Saod 
1.10 ERK-SIL ExtramaN6raualN&6lltyLaam 
1.10 PRK-SL EntramaN6rauslN&SaadyLOam 
1.20 6YP 6ypsllarausYatarlal 
1.00 HM RamlcYatarlz~ 

1.00 1.50 ICE 
too 1.20 IN0 
too 1.00 1 
LOO 1.00 LCOS 
LOO l.10 LFS 
LOO 1.00 LS 
1.00 100 Lws 
1.00 too MM1 

~loarFruanSall 
lladaratad 
----I pa0 
LP 

paamysana 
ILoawU~~' 
IMarl 

. . ..iyCaarsaSand 
~laamyFlna6and 
. ". 

,,..,.FlaaSaad 
..-- 
1.00 

1.00 
1.00 
1.00 

LOO 

1.00 
1.00 
1.00 

MEDIUM 
coarse 
MK 
MK-C 
MCCL 

MadlamCaarsa 

Mucky 
Muc6yClay 
MucKy~la~leam 
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, ““4 
Iuckrsantl 

I 

Jock 

blY 
altblyFlnsSatttNLsam 

1.1.1. 
ISbaN 
;;halYsCIaY 

. - ~-~-~~I 

100 
100 

LOO 
100 
100 
LOO 
rnn 

150 SW Ya+haII 
l.50 sHv4 II --- 
200 SHX Elll 
1.00 81 sill 
1.00 SIC Sll’.. 
1.00 SIC1 Silty 
lllfl SII 

,~a~snaty~ClaYlaam 
-nmaNSbalY 
t 
~CISY 

rclaY Loam 
..“I 

I 
..“” 

1.00 1.00 161 ~saauytoao 
1.00 I 1.00 ISP ~SaaricMau. ..-- 
too 
LOO 
1.00 
i~nn 

too in 
LOO 61 
LOO ST-C 
LOO ST-CL 

~431 
iiatifleal 
6tonY 
6tonyaClaY 
StanurCla~ , laam 

nduloam 
_.“” 
too --- 1.00 ST-6OSL stow P Coarse sa 
100 1.10 ST-t’Sl S 
LOO 1.00 ST-L S 
too 1.00 ST-LCOS Sraayaroanwtioarsssa~ 
LOO 110 ST-LFS Sta~~~LoamyFlns~=~~ 
1.00 1.00 sl-ls .stanYrloamYSand 
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“.I, 

)Stony &SUlyClaY LOSm 
‘-IOIIY 8 i3llt Learn 

I 4”” I.“” I 
I 

1,” Ielu I.&Y I”.. ‘USN stony 1 
1.00 1.20 pll-c 1;; sty Stony P Clay 
lllll I i9n Im CCL l6arystonYs Clay loam 

“._. ” wly Loam 

Y, B .““.... 

* 

. . . . . . . . ..m 
nyaSa111Nl8an 

RL lUa~StOnyaY~~AnaSan~yLOam 
- 

..“” I 

1.00 I --- 
_... - 

130 px-cL IExUamsN Stony a Clay Loam 
1.00 1.30 ~SlH-606 ~ExtrsmaNSIonyrcoarsaSan6 
1.00 
1.00 
1.00 
1.00 

E 
too 
l.00 
100 
1.00 
1.00 

.- “-..- - “““.“I --..- 

L ~Exfram~lySlany&Muck 

1 --- wo Jvx-sL 
X-YFSL 

, Laamy Coarse 
laamv Sand __I Sand 

MrsmsN wony a 
FxIrsmaN stony a 
WamsN Stray P I . . . . .““..I 
Wamsly Stony a SamN loam 
OmamalyStanyrYaryFlasSaadylaam 
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Support: Discussions with excavation contractors who routinely perform work in a variety of soil 
conditions are reflected in the default difficulty factors listed above. Difficulty factors range from 1 .OO, 01 
no additional effect, to as high as 4.0, or 400% as much as normal. 

Although an engineer would normally modify plans to avoid difficult soil texhnes where possible, and 
although it is likely that population is located in portions of a CBG where conditions are less sevae than is 
the average throughout the CBG, HM 5.0a has taken the conservative approach of assuming that the 
difficult terrain factors would affect 100% of the cluster. 
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7. REGIONAL LABOR ADJUSTMENT FACTORS 

Definition: Factors that adjust a specific portion of certain investments by a labor factor adjustment that 
account for regional differences in the availability of trained labor, union contracts, and cost of living 
factors. Both tlte portions of different categories of investments that are affected and the size of adjustment 
are included as parameters. 

Default Value: 

1 TaIcoConetlucUon-CoPPer 1 .T64 1 

T~IcoI~M-H~~~~~~wII .5n 

PoI4PlaclnC .515 

Support: Different areas of the country are known to experience variations in wages paid to technicians, 
depending on availability of trained labor, union contracts, and cost of living factors. The adjustment 
applies only to that portion of installed costs pertaining to salaries. It does not apply to loading factors 
such as exempt material, consttuction machinery, motor vehicles, leases and rentals of special tools and 
work equipment, welfare, pension, unemployment insurance, workers compensation insurance, liability 
insurance, general contractor overheads, subcontractor overheads, and taxable and non-taxable fringe 
benefits. 

The portions of various kinds of network investment affected by the adjustment are determined as follows. 
For heavy constmction of outside plant cable, the model assumes a fully loaded direct labor cost of $55.00 
per how for a placing OI splicing technician who receives pay of $20 per hour. For copper feeder and 
copper distribution cable, the HA1 Model assumes that this fully loaded direct labor component accounts 
for 45% of the investment. 

Because $20 is 36.4% of the lily loaded $55 per hour figure, the effect of the Regional Labor Adjustment 
Factor is 0.364 x .45, OI 16.4% of the installed cost of copper cable. Therefore, the labor adjustment factor 
is applied to 16.4% of the installed cost of copper cable. 

The labor adjustment factor also applies to pole labor, NID installation, conduit and buried placement, and 
drop installation. In the feeder plant, the factor applies to manhole and pullbox installation as well as to 
cable and other structure components. 

Contract labor is used for buried trenching, conduit trenching, and manhole/pullbox excavation. Contract 
labor (vs. equipment + other charges) is 25% of total contractor cost. Direct salaries are 50% of the “labor 
&benefits” cost. The fraction of investment that represents labor cost for these items, and is, therefore, 
subject to the regional labor adjustment factor, is 0.25 times 0.50, OI 0.125 of the trenching and excavation 
costs. 
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Once the adjustment factors are determined in this fashion, the factor is multiplied by the corresponding 
unit cost to determine the amount of investment affected by the adjustment. ‘Ihis amount is then multiplied 
by the specific regional labor adjustment factor to determine the modified investment. For instance, if 
buried installation trenching per foot is nomally $1.77, the adjustment factor of 0.125 applied to this 
amount is $0.2213. If the regional adjustment was 1.07 (e.g., California), the increased installation cost is 
0.07 times $0.2213, or $0.015. 

o-5 
5-100 

100-200 
200-050 
059-050 

059-2550 
2550-5.000 

5,oorb 
19,000 
10,000+ 

stn 
si.n 
Sl.77 
naa 
m7 
$3.54 
t427 

t1aoo 
$45.00 

9-5 
5-100 

100-200 
200-950 
050-050 

850-2.550 
2550-5,000 

5.000- 
10.000 

$10.29 
510.29 
510.29 
stir5 
sll.ao 
$lOdO 
sn.00 
$50.10 
575.00 

0.125 
0.125 
0.125 
0.125 
0.125 
0.125 
0.125 
0.125 
0.125 

so.2213 
so.2213 
$0.2213 
SO.2413 
so.m3 
Sod425 
SR5SSO 
8.0250 
$5.0250 

st2oos 
$12003 
St2003 
SldlOO 
Sld225 
$20500 
527000 
$9.2025 
$93750 
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ilP~~~~~~~ 

O-5 
5-100 

100-200 
200-050 
050-050 

050-2550 
2.550-5.000 

5.000- 
10.000 
10,000+ 

o-5 
5-100 

100-200 
200-050 
050-550 

0502550 
255W5.000 

5.000- 
10.000 

10.000+ 

al25 
al25 
a125 
al25 
0.125 
0.125 
0.125 
0.125 
a125 

bn.50 
sn.50 
tn.50 
tn.50 
t2l.50 
s27.50 
f21.50 
sn.50 
$27.50 
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L 

1.000 
1.200 
900 
000 
400 
200 
100 
50 
25 
12 
0 

2400 
1.000 
l.200 
900 
000 
400 
200 
100 
50 
25 
12 
0 

$10.00 
$1200 
Sla.00 
$7.75 
50.00 
$4.25 
$250 
$103 
Sl.19 
fa70 
a.03 

S25.00 0.104 
$20.00 0.104 
515.00 0.104 
$1250 0.164 
s10.00 0.164 
$7.50 0.104 
$5.30 0.104 
sa.15 0.164 
$205 0.164 
$150 0.164 
so.95 0.194 
$0.00 0.104 

$202 
51.97 
SlO4 
tl.27 
$0.90 
so.70 
Sod1 
tan 
$a20 
sai2 
$0.10 

$4.10 
$3.20 
t2d0 
$205 
sl.04 
$l.23 
$0.07 
SO.52 
so.34 
SO.25 
SO.10 
SO.lJ 
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4,200 $29.00 
3.000 $20.00 
3,000 823.00 
2doo $20.00 
1,100 $10.00 
1200 $l200 
900 slo.00 
000 $7.75 
400 $0.00 
200 $4.25 
100 5250 

0.104 $4.70 
0.104 $4.20 
0.104 53.n 
0.104 $320 
0.104 $202 
0.104 a.97 
aio4 $1.04 
0.104 S127 
0.104 SO.90 
0.104 sa70 
0.104 Sod1 
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